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AT 2:30, THE MAIN EVENT. THOSE 
BRILLIANT TWINS FROM USC, DRS. 
ALBIE AND BUNNY СОКР WILL PEM- 


.. AND ID LIKE TO THANK DR.. 
STAN FILBURN FOR ORGANIZING 
THE MOONLIGHT WITH МОМА" 


OKAY, NOW, TODAY FROM 9:00 
10 9:15, БАМ HONEY WILL BE 
HOSTING A ROUNDTABLE ON THE 
419 OF DRUG DESIGNING, AF- 
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Copyright, 1985, С. B. Trudeau. Reprinted with permission of Universal Press Syndicate. All rights reserved 


Designer Drugs 
ә. 


L 


“Drugs that are created (or marketed, if they had already 
existed) so as to avoid the provisions of existing drug 
laws, usually by preparing analogs or derivatives of 
existing drugs by modifying their chemical structure to 
varying degrees, or less commonly by finding drugs with 
entirely different chemical structures that produce similar 
subjective effects to illegal recreational drugs." 


See www.erowid.org and PiHKAL (“Phenethylamines 1 
Have Known and Loved") and TIHKAL (° Iryptamines 1 
Have Known and Loved") books by Dr. Alexander 
Shulgin. 


MDA and MDMA - The First Designer Drugs? 








3 MDA, the drug originally known as 
"Ecstasy, was first synthesized in 1910. 


3 Used variously as an antitussive, an 
ataractic, and as an anorexiant. 


3 MDMA was first synthesized by Merck in 
1914 as an appetite suppressant but 
never marketed as such. 





3 Now popular as illegally synthesized 
drugs. 








Phenlalkylamines 





Piperazines 


Pyrrolidinophenone derivates 






| Tryptamines | 


Phenyl cyclohexyl derivates 


Others 









Synthetic cannabinoids 





PPP 
MPPP 
MOPPP 
MDPPP 
MPHP 
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4-bromo-2, 5- MeOPP 








Wohlfarth and Weinmann, 2010 


Examples of Designer Drugs 
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oynthetic Cathinones ( Bath Salts ) 





3 Cathinone is a CNS stimulant found in the 
leaves of the “khat” bush (Catha edulis). Khat 
is Ethiopia's fourth biggest export and is 
growing every year. 


3 Since the mid-2000s, unregulated cathinone 
derivatives have appeared in the European and 
American recreational drug market. 


3 Most commonly available derivatives are 3,4- 
methylenedioxypyrovalerone (МОРУ), 
mephedrone (“meow-meow ), and methylone. 


3 Banned by DEA under emergency action on 
October 21, 2011. 





LI ü ü ü ü п Пп 


Physiological and Psychological Effects 


Aggression. 
Agitation. 


Breathing difficulty. 


Bruxism. 
Confusion. 
Dizziness. 


Extreme anxiety, 
sometimes 
progressing to 
violent behavior. 


Fits and delusions. 


Hallucinations. 
Headache. 
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Hypertension. 
Increased body 


temperature, chills, 


sweating. 
Insomnia. 
Kidney pain. 
Lack of appetite. 
Liver failure. 


Loss of bowel 
control. 


Muscle spasms. 


Muscle tenseness. 
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Nausea, stomach 
cramps, and digestive 
problems. 


Nosebleeds. 
Psychotic delusions. 
Pupil dilation. 

Renal failure. 
Rhabdomyolysis. 
Severe paranoia. 
Suicidal thoughts. 
Tachycardia. 
Tinnitus. 
Vasoconstriction. 


Forensic loxicology Issues for Designer Drugs 
ПА И 


3 Possible high potency. 
о Fatal overdose does occur. 


п Lack of available information on clinical action, 
toxicokinetics, lethal levels. 


3 Variable legal status. 

3 Unknown or new entities. 

3 Cross-reactivity (or lack thereof) in 
immunoassays. 

п Lack of comprehensive analytical methods for 
screening, confirmation and/or quantification. 


Toxicological Analysis of Designer Drugs 
ә. 


ышы d 
* [o screen for drugs of 
Presumptive abuse. 
* To indicate the presence of 
a class of substance. 





e GC- or LC-MS: 
e То confirm positive results 
Confirmatory іп Screen. 
* To identify and quantify 
drugs present. 





3 Goal: Develop LC-QQQ-MS screening/confirmatory 
analytical method for 32 designer drugs at low LOQ. 


Drug Class Sub-Class Basic Structure 
ux В? = Br, А2 =Н 
R! = С.Н, А = Н 
В: = CH, В = Н 
RÍ = O-CH,, В =H 


К = Вг 

В = C;Hs 

RzI 

В = $-СН(СН. 
Rz S-C3H7 





2,5-dimethoxy-amphetamines 


3,4-methylenedioxyamphetamines 


Amphetamine 
Amphetamines 


Methamphetamine 
Ethylamphetamine 





Phenethylamines 


Pyrrolidinophenones R'=R°= О-СН;-О, В? = С.Н? 


Mephedrone 
Cathinone 
Methcathinone 
Methedrone 
4-Methylethcathinone 
D-keto-amphetamines Flephedrone 


Methylone 
В* = CG;Hs, R = СН; | Butylone 


К-Н 


B Ipi | 
enzylpiperazines В = CH2-CeHs 


Piperazines 


Phenylpiperazines 


AMT 


В: = В? 
L p2 
В: =В DMT 


Tryptamines 


RÍ = O-CH,, В? = ? 5-MeO-DMT 
RÍ = O-CH,, R? = H, R? = А =С.Н) | 5-MeO-DiPT 


Instrumentation 








= 
п Agilent 1290 Infinity Binary Pump LC. 
п Agilent 6460 triple quadrupole MS/MS. 
п Jet Streaming technology, electrospray ionization 
(ESI). 
3 Data acquired in Dynamic MRM mode with 
positive ESI. RA 
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Extraction Method 


o Extraction from serum or blood. 


3 Hestek Drug Prep | (mixed- 
mode) SPE cartridge. 


о SPE vacuum manifold. 
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Dilute 1 mL sample with 2 ті 
phosphate buffer. 


Condition column with 3 mL MeOH, 
3 mL Н.О, and 1 mL buffer. 

Load sample. 

Wash with 1 mL HO, 1 mL 0.1 M 
acetic acid, 1 mL MeOH. 

Еще with 3 mL CH5CL;:IPA:NH4OH 
(80:20:2). 

Acidity with HCI:IPA (1:3 to prevent 
evaporation of volatile compounds). 


Dry down and reconstitute in mobile 
phase. 


Chromatographic Separation 


п Eluent A: 2 mM ammonium formate with 
0.196 formic acid. 

о Eluent B: 0.1% formic acid in MeCN:H,O 
(90:10). 

о Six-minute gradient. 


DOET 


2C-E 






о Agilent Zorbax Rapid Resolution HD _ N 
Eclipse Plus С,» column (50 x 2.1 mm, 5 = 5 
1.8 um particle size) < О О = сч 
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MS/MS Data 


Qualitiée 
== 
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FS | = 
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Ju. 
150.13 > 91 16 
30. Е 
164.11 > 91 
276.3 > 126 25 
3 35 a d 
178.25 > 160 10 
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Мә] Drug | Transitions? | CE (У) |Fragmenter(V) | — tz (min) | Internal Standard 


194.25 > 176 
20 Methedrone - 1.745 + 0.00109] d3-Mephedrone 
194.25 > 161 
192.28 > 174.1 
21 4 МЕС " 95 2482 + 0.00100] d3-Mephedrone 
192.28 > 145 
182.21 > 164 
22 Flephedrone 83 1422 + 0.00157| d3-Mephedrone 
18221->148 34 
208.24 > 160 
23 Methylone 1.397 + 0.000553] d3-Methylone 
` 208.24 > 132 26 
222.26 > 174 
22226 > 204 
25 ТЕБ = 0.589 + 0.00526 d/-BZP 
TAL 65 
267.21 > 91 
125 3.520 + 0.00785 d/-BZP 
267.21 > 175 
197.11 > 153.9 20 
2] mCPP 120 2.878 + 0.00114 d4-TFMPP 
197.11 > 118 36 
231.11 > 188 20 
ТЕМРР 125 3.826 + 0.00070 d4-TFMPP 
231.11 > 118 
175.2 > 158 
АМТ _ + 0.00181] d6-Amphetamine 
175.2 143 
189.11 > 58.1 
1.773 + 0.00249 
189.11 > 144 
219.3 > 58.1 
5-MeO-DMT - 1.955 + 0.00151 15-МРМА 
2193 > 174 
275.4 > 174 17 
5-МеО-ГиРТ 3.627 + 0.00187 15-МРМА 
2754 > 114.1 
142.25 > 93 
33 | dé-Amphetamine (I5) - _ 75 1.470 + 0.00194 
142.25 > 125.1 
199.29 > 165 9 
34 d5-MDMIA (8) _ 1.639 + 0.00234 
199.29 > 107 23 
2 
181.27 > 148 21 
211.21 > 163 13 
36 | d3-Methylone (15) _ - 83 1.390 + 0.00044 
Ё 211.21 > 135 29 
184.11 > 98.1 21 
37 d7-BZP (18) _ 105 0.562 + 0.00089 
184.11 -> 70.1 37 
235.11 190 21 
d4-TFMPP (15) E 125 3.815 + 0.00268 
235.11 > 46.1 21 


d5-MDMA 





Validation Parameters 


а”,  ц,ц 
п Selectivity: 
о Screen individual drugs for interferences from other compounds. 
п Screen samples of blank pooled serum. 
3 Matrix effects, extraction recovery, and process efficiency: 
п Compare concentrations of drugs between neat samples, spiked 
samples, and the spiked extracts of blank samples. 
3 Stability: 


п Analyze extracts of samples that are left in the auto-sampler 
repeatedly for over 30 h. 


3 Linearity & LOQ: 


о Replicate calibrators analyzed at various concentrations and then 
analyzed using Agilent Quant software to examine calibration 
curves. 


Маш Stage Validation 


бр 
3 Determines precision, accuracy, & freeze-thaw stability over a 


series of 8 runs 


3 Acceptance criteria for method requires +15% bias ( +20% 


around the LLOQ) and «1596 R.S. 


around the LLOQ 


Run Calibration ^ Validation samples 


samples XN 
[six levels] 


Precision and — Freeze/thaw Precision and 
accuracy 


accuracy stability 
2 6 


1 ó 

2 ó 2 

3 ó 2 

4 6 2 5 
5 ó 2 

б © 2 

7 ó 4 

B ó 2 





. for precision («2096 R.S.D. 





AGE [High | Optional 





Precision and ба ілкі» 


Precision and 
accuracy stability accuracy 
2 ё 2 
9 2 
2 2 
2 б 2 
2 2 
2 2 
2 2 
2 2 


Peters, Е. T. Method validation using LC-MS. In Applications of LC-MS т Toxicology, Polettini, A., Ed.; Pharmaceutical Press: London, UK, 2006; pp 71-96. 


Validation Hesults 
І 


3 Selective for targeted analytes. 


3 Interfering peaks from matrix were negligible; no co- 
elutions. 


п LODs in the range of 10 -100 pg/mL. 
3 LOQs in the range of 1-10 ng/mL. 

3 Linear between LOQ and 250 ng/mL. 

3 Analytes stable for the length of the batch run. 

3 Precision and accuracy within acceptance limits. 


3 Method was fully validated for the analysis of 32 
designer drug analytes in serum. 


Case Sample Analysis 
= 








3 PM blood specimens from two 
decedents - MDME 





‘Compound | ound Case1 Case2 | 2 
Toxicology Department. Р е 
3 Suspicion of designer drug ng/mL 





involvement. 


п Method was able to confirm 
MDPV, which was missed in 
initial GC-MS urine screens. 


Methylone 63 
ng/mL 
36 ng/mL 


58 115 ng/mL 
ng/mL 


п Other results were consistent ШИ 11 ng/mL 
with GC-MS screening data. Ба >250 
| . DiPT ng/mL 
п Urine immunoassays for ТЕМРР 93 ng/mL 


amphetamines negative. 


Example Hesults for Case Sample 


























Methylone-D . 
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Methylone Results — Qualifier... 







Sample M ethylon... 
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Example Hesults for Case Sample 
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нен бн = | ш - — Á md 
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Example Hesults for Case Sample 
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Case 1 


Lompaund Information 
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209.2 -> 160.0 , 208.2 -> 132.0 + МАМ [1.372-1.607 min, 58 scans] [208.2 -> *“] 2622... 
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Example Hesults for Case Sample 
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Case 1 

















Methylone - 6 Levels, Б Levels Used, Б Points, b Points Used, о ОС 

i xl! [pe eL Ss. 187534 
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Concentration [ng ml) 


Conclusions 
r иви} 
3 LC-MS/MS method was fully validated 
according to established international 
guidelines (as recommended by Peters, et 
al.) for the confirmation and quantitation of 
32 designer drug entities at low LOQ. 
3 Method was successfully applied to the 
analysis of two post-mortem samples that 
were suspected of involving bath salts 
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3 Assessment ої cross-reactivity of designer drugs 
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